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VARIATIONS IN THE WATER-SNAKE.
MAX MORSE.
The following is the result of a study of the variations in the
members of a litter of 33 young of the water-snake—Natrix
fasciata fasciata (X.) The mother was captured at the Lake
Shore Railroad bridge No. 13, Sandusky, Ohio, in August, 1901.
The head of the mother was so mutilated on being killed that it
was thrown away, and hence no comparative study of parent and
offspring could be made. The young were very nearly ready to
hatch and probably would have been born in a few days. With
the exception of some of the gastrosteges, all external characters
were as in the adult condition.
Owing to the want of time, only the external characters are
considered in this paper. All measurements were made on the
fresh specimens, i. e., before the snakes were placed in formalin.
Care was taken not to stretch the specimens more than was
necessary to straighten them. The counting of scales, etc., was
done under a lens and each count was verified twice.
The results of the study are given in the table on page 186.
The following have been considered :
1. The variation in length from snout to tip of tail.
2. The variation in length from snout to the tip of the anal
plate.
3. The variation in length from anal plate to the tip of the tail.
4. The variation in the number of gastrosteges, i. <?., the
ventral plates.
5. The variation in the number of gastrosteges from their
beginning in the gular region to the umbilicus.
6. The variation in the number of postoculars.
The maximum and minimum number, the difference between
them, the mode and the mean are given in each case. Obviously,
as the variates in columns 4, 5 and 6 are integral, the mean in
these cases would sometimes be only approximate, i. <?., fractional.
Under these conditions the probable error of the mean was not
calculated, but only approximated, by adding an integer to the
mean in case the fraction wras greater than one-half.*
Comparing columns 2 and 3, it will be seen that there is greater
variation in the body region than in the tail. This is contrary to
what may have been expected, as in certain organs, such as the
vertebrae, greater variation occurs in the tail than in the body.
In many cases the gastrosteges were found to be bifid, as in
the normal anal-plate. The number of these that were found,
together with their distribution, are given in column 7, where
the numbers represent the number of the gastrostege, counting
*Davenport, C. B., " Statistical Methods." John Wiley & Sons, N. Y., 1899.
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from the neck. The pre-anal scale was found to be bifid in sev-
eral of the snakes. Since the gastrosteges represent modified
scales—scales such as occur on the dorsal and lateral surfaces of
the body—these bifid scales may represent a primitive condition,
where the ventral scales were similar to the dorsal scales. This
bifidity of gastrosteges is not at all common in the adults of this
species. Hence it seems probable that during succeeding moults
the normal gastrostege is finally obtained. A fact that points to
this conclusion, indirectly however, is that on examining the
labials, the fourth lower labial in specimen number 4 was found
normal, but the epidermis, which had been loosened by the form-
alin, was seen to have a bifid labial corresponding to, and lying
immediately above, the fourth labial. This shows that in this
case at least the labial was changed from a bifid to a single plate.
The point of exit of the umbilical cord (z. e., the yolk-sac and
the allantois), the so-called dermal umbilicus, being an old
structure, would be definite in position to a certain degree. The
number of gastrosteges anterior to this was found to vary to the
amount of ten scales in different individuals.
In respect to the scutse of the head, it may be said that little
variation was found. The shape of the rostral, vertical, nasals,
etc., presented little perceptible differences in the several indi-
viduals. However, the number of post-oculars was found to be
different in difierent snakes and on opposite sides of the same
snake. In column 6 of the table these variations are shown.
The first number represents the scales on the left side, the second
number those on the right side of the snake. Where the figures
are the same, as e. g., 3-3, there is no variation in the number of
postoculars on the two sides of the head.
The number of longitudinal rows of scales was found to vary
in each specimen and in different parts of the same specimen.
Thus, in tracing a row7 of scales from head to tail, the row would
often end in a V-shaped plan, formed by the approximation of the
rows lying on either side of the row in question. The same was
true of the mother. Therefore no attempt was made to tabulate
them.
The plate on page 184 shows the 33 young from a dorsal view.
They should be counted from right to left to correspond with the
table. It will be seen that the color pattern varies in the
different snakes. All gradations, from regularly arranged saddle-
shaped markings to chain-like figures are found. The greatest
irregularity in the markings occurs in the region over the heart.
The post-occipital collar is entire in some, as in specimen No. 1 ;
in others, such as No. 12, this collar is cut into lateral moieties,
all gradations existing between the two.
If Cope's conclusions are correct that, in reptiles at least, color
variations arise posteriorly and advance anteriorly, the regular
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arrangement of markings is later and the irregular the more
primitive.
This brief study has shown how variable some of the charac-
ters really are. Some of these characters are used in classification,
and varieties and even species have been proposed which were
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two species, amoenus and helenae of the genus Carphophiops are
examples ; they were separated by the former having two pairs
of frontals and the latter one pair.
A study of the young of the forms of Eutainia would be inter-
esting and profitable as a means of arriving at some conclusion as
to the status of the several species and varieties.
The writer is indebted to Prof. Herbert Osborn for the photo-
graph reproduced herewith.
